Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.054; wR factor = 0.150; data-to-parameter ratio = 13.0.
In the title compound, C 19 H 14 OS, the naphthothiophene moiety is almost planar except for the S atom of the fivemembered ring, which is situated 0.047 (6) Å out of the C 4 plane (with an r.m.s. deviation of fitted atoms = 0.0009 Å ). The dihedral angle between the naphthothiophene plane and the attached methoxyphenyl ring is 67.6 (2) . In the crystal, a C-HÁ Á Á interaction is observed between a methoxyphenyl C-H group and the outer benzene ring of the naphthothiophene moiety. The five-membered ring of the naphthothiophene moiety is disordered, with the S and opposite non-fused C atom approximately exchanging positions, with a site-occupancy factors of 0.808 (3) and 0.187 (3).
Related literature
For related thiophene structures, see: Labat & Halfpenny (2005) ; Thenmozhi et al. (2008) . For related heterocyclic compounds, see: Jones et al. (1984) ; Palani et al. (2006) . For biological activity of naphthothiophenes, see: Zuse et al. (2007 Zuse et al. ( , 2006 ; Dallemagne et al. (2003) ; Misra & Amin (1990 Table 1 Hydrogen-bond geometry (Å , ).
Cg is the centroid of the of C5-C10 ring.
Symmetry code: (i) x À 1 2 ; Ày þ 1 2 ; z þ 1 2 .
Data collection: APEX2 (Bruker, 2004) ; cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004) ; program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97.
4-(4-Methoxyphenyl)naphtho[2,3-b]thiophene

S. Vasudhevan, G. Puthilibai and R. Joel Karunakaran Comment
Biological evaluation of benzo/naphtho thiophene heterocycles has shown them to act as potential antibiological agents. Naphtho[2,3-b]thiophene derivatives were found to exhibit antiproliferative activity related to inhibition of tubulin polymerization (Zuse et al. 2007 (Zuse et al. , 2006 . Five-membered heterocycles fused to cyclopenta[c]thiophene are investigated as new antitumor agents (Dallemagne et al. 2003) . Benzo[b]naphtho[2,1-d]thiophene derivatives are found as potentially important metabolites (Misra & Amin, 1990 ). Fig. 1 shows the ORTEP representation of the molecular structure of the title compound with atoms at the 40% probability level. The five membered ring of the naphtho-thiophene moiety is disordered with sulfur (S1) and carbon (C2) approximately exchanging positions. The two portions of the moiety were assigned variable occupancy factors during refinement with sum of their occupancies restrained as 1 resulting in a refined s.o.f. ratio of 81% and 19%. In the naphtho thiophene moiety, S1 of the five membered ring in the major component is observed 0.047 (6) Å out of the (C1-C4) plane (0.058 (7) Å for the minor component). The latter atoms show a r.m.s. deviation of 0.0009 Å or 0.009 Å for the major and minor component, respectively. The dihedral angle between the mean plane of the naphtho-thiophene moiety and the methoxy-phenyl ring is 67.6 (2)°. Fig. 2 shows the packing of molecules in the unit cell. There is a C-H···π interaction between H17 (symmcode: 1.5 − x, −0.5 + y, 1.5 − z) and the phenyl ring (C5-C10). The distance between the H atom and centroid of the phenyl ring is 2.822 Å. Except for this C-H···π interaction, the packing is featureless.
Experimental
To a solution of (2-(acetoxy(4-methoxyphenyl)methyl)phenyl) (thiophen-2-yl)methylacetate (0.5 g, 1.12 mmol) in anhydrous dichloromethane (20 ml), BF 3 × Et 2 O (40 mg) was added. The reaction mixture was then stirred at room temperature for 4 h under N 2 atmosphere. Removal of the solvent followed by column chromatography (n-hexane/ethylacetate 98:2) led to the isolation of the product 4-(4-methoxyphenyl)naphtho[2,3-b]thiophene (yield: 56%). The product was recrystallized from chloroform and was obtained as a colourless crystals.
Refinement
As S1 and C2 are disordered, refinement is carried out with a second component for the thiophene ring with atoms C2′, C1′, S1′ located near S1, C1 and C2, respectively. Disordered pairs of the same sites were restrained to have same thermal parameter. The distance C3-S1′ was restrained to be 1.70 Å. Similarily, distances C1-C2′ and C2′-C12 were restrained to be around 1.4 Å and 1.52 Å during the refinement. The two components were assigned variable occupancy factors during refinement with the sum of their occupancies restrained as 1 resulting in a refined s.o.f. ratio of 81% and 19%. H atoms were constrained as riding atoms with d(C-H) = 0.93 Å and U iso (H) = 1.2U eq (C) for aromatic CH groups and 0.96 Å and U iso (H) = 1.5U eq (C) for the methyl group. 
Computing details
Data collection: APEX2 (Bruker, 2004) ; cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004) ; program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008).
Figure 1
ORTEP plot of the title compound with thermal ellipsoids drawn at the 40% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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